Metabolism of Curcumin in Human Breast Cancer Cells: Impact of Sulfation on Cytotoxicity.
Curcumin is a natural polyphenol with promising anticancer properties that undergoes pronounced metabolism in humans. In order to determine whether metabolism of curcumin also occurs in tumor cells and whether biotransformation has any impact on cytotoxicity, metabolism experiments were conducted with hormone-dependent ZR-75-1 and hormone-independent MDA-MB-231 human breast cancer cells. By using HPLC-ESI-Qq-TOF-MS, it was possible to identify one main metabolite, namely curcumin sulfate, in both cell lines. Its concentration in the cytoplasm and culture medium was 1.6- to 1.7-fold higher in ZR-75-1 cells than in MDA-MB-231 cells, concomitant with a 2-fold higher IC50 value in the ZR-75-1 cell line (14 µM compared to 7.3 µM). The net result of sulfation seems to lower the intracellular concentration of curcumin, thereby decreasing its growth inhibitory activity. Interestingly, for the first time, we also found the formation of a curcumin dimer in the cytoplasm but not in the cellular medium of both cell lines. Compared to curcumin sulfate, however, its maximal intracellular concentrations were up to 4-fold lower, indicating only a minor contribution to the overall curcumin clearance. In conclusion, our data elucidated the metabolism of curcumin in breast cancer cells, which must be considered in humans following oral uptake of dietary curcumin as a chemopreventive agent.